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Description 

The present invention relates to novel foam products and, more particularly, to highly absorbent hydrophilic 
polyurethane foam compositions which have liquid release and exchange characteristics. 
5 Absorbent pads, such as for use in contact with the skin for absorbing body fluids, are well known. Such 

pads are useful for numerous applications, including for example as a diaper, sanitary napkin, bandage, wound 
dressing or t he like. 

Absorbent pads have been made of a wide variety of materials. For example, such pads have been made 
using graft copolymers, as described in U.S. 4,055,184. The absorbent pad therein described includes an ab- 

10 sorbent mass comprising a solid finely-divided mixture of a completely hydrolyzed starch-polyacrylonitrile graft 
copolymer and a non-irritating and non-toxic water-soluble basic material such as, for example, sodium bicar- 
bonate which may be admixed with and distributed in a highly porous web or batt of cotton linters, layers of 
creped tissue or a mass of shredded polyurethane foam particles. 

Pads in the form of a foam and which have been made from various superabsorbent materials are likewise 

15 known. For example, U.S. 4,394,930 discloses an absorbent foam product prepared by mixing together a solid, 
particulate, water-insoluble, water-swellable polymer such as "hydrogels", "hydrocolloids" or "superabsor- 
bents" which are lightly cross-linked polymers containing a plurality of hydrophilic groups, such as carboxyl, 
carboxamide, sulfonate salt or hydroxyl groups, a blowing agent, and a liquid polyhydroxy organic compound 
and allowing the mixture to foam. 

20 Polyurethane foams, treated and/or prepared in a manner so as to render them hydrophilic are also known. 
For example, U.S. 3,586,648 discloses a hydrophilic polyurethane foam prepared by the so-called "one-shot" 
technique and is stated to include a carboxymethyl cellulose or a carboxymethyl cellulose salt. 

U.S. 4,497,914 discloses an ostomy gasket composition derived from the non-aqueous reaction of a poly- 
isocyanate and a polyoxyalkylene polyol. A hydrophilic filler, such as hydroxyethylcellulose, hydroxypropylcel- 

25 lulose or mixtures thereof, are incorporated into the polyol phase prior to reaction. 

Hydrophilic cross-linked polyurethane foams are disclosed in U.S. 3,903,232. Such foams are prepared 
by reacting particular isocyanate-capped polyoxyethylene polyols having an isocyanate functionality greater 
than two with large amounts of an aqueous reactant, preferably water. The foam is said to be useful for the 
absorption of body fluids and may be used for external body cleaning, for internal body usage, such as is neo 

30 essary in dental and medical applications, and as intimate absorptive products such as diapers, sanitary nap- 
kins, catamenial devices and the like. 

Other adsorbent pads using hydrophilic foam include U.S. 3,961,629, which discloses a hydrophilic poly- 
urethane foam in which the foam pores have a surfactant coating to accelerate absorption of body fluids into 
the pores at medically acceptable rates. The foam is rendered hydrophilic by coating the pore walls with a thin 

35 layer of a surfactant Hygroscopic agents such as glycerine as well as other agents, such as germicidal and 
therapeutic agents, may be incorporated into the foam. 

U.S. 4,664,662 discloses an absorbent wound dressing which comprises an absorbent foam material re- 
tained in a water permeable, porous bag. The absorbent foam is preferably a hydrophilic polyurethane foam 
which can be made from HYPOL isocyanate-capped polyether prepolymer marketed by W.R. Grace and Co. 

40 and non-ionic surfactants. Physiologically active components such as local anaesthetics, antibacterial agents, 
antifungal agents and the like which are compatible with the absorbent material may be incorporated into the 
wound dressing. 

Hydrophilic polyurethane foam compositions are also disclosed in U.S. 4,339,550. The hydrophilic foam 
composition is prepared by the "in situ" reaction of an isocyanate-capped polyether prepolymer having a func- 

45 tionality of from about 2 to about 8, water, and a chemically compatible, essentially non-polar, volatile organic 
compound. The foam is stated to be capable of achieving a sustained, controlled release of the volatile materials 
from the foam structure. Suitable "control release" ingredients for use in controlling the rate of release of the 
volatile ingredients include polyols, such as propylene glycol and glycerin, and materials classified as gums. 
Despite the wide variety of known absorbent pads and polyurethane foam compositions there still remains 

50 a need for a highly absorbent hydrophilic polyurethane foam composition which releasably carries an adjuvant 
and which is capable of both absorbing an external liquid and releasing the adjuvant carried by the foam com- 
position in the presence of the external liquid. 

Accordingly, it is a principal object of the present invention to provide a polyurethane foam composition 
which is hydrophilic, highly absorbent and which releasably carries an adjuvant which is capable of being re- 

55 leased from the foam in the presence of an external liquid which is preferentially absorbed by the foam com- 
position. A more detailed object of the present invention is to provide a foam composition which is capable of 
releasing an adjuvant to a designated situs and which is capable of absorbing external liquids from that situs. 
A related object is to provide such a polyurethane foam composition which will tightly hold the external fluid 
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once it is absorbed. 

Another object of the invention is to provide a hydrophiiicfoam composition that can be prepared at ambient 
temperature. 

It is a further object of the present invention to provide a wound dressing using a highly absorbent hydro- 
philic polyurethane foam composition. It is yet another object of the present invention to provide such a foam 
composition which includes a therapeutic, cosmetic or other like agent for release to and treatment of the situs 
of application. Astill further object is to provide a foam composition which has hemostatic, bacteriostatic, emol- 
lif ying, demulcifying and wound cleansing properties. 

It is yet another object to provide a method of treating a wound by applying to the wound a wound dressing 
which includes a hydrophilic foam composition as described herein. 

A further object of the present invention is to provide a composite for use in a wound dressing which in- 
cludes a hydrophilic foam composition as described herein. Another object is to provide a method for making 
such a composite. 

These and other objects and advantages of the present invention will be apparent from the following de- 
scription of the invention. 

The present invention is predicated on the discovery that a highly absorbent hydrophilic polyurethane foam 
composition which releasably carries an adjuvant and is capable of releasing at least a portion of the adjuvant 
while preferentially absorbing external liquid upon exposure of the foam composition to the external liquid, can 
be made by incorporating a hydrophilic agent and a releasably carried adjuvant in the foam composition. In- 
corporation of the adjuvant in the resulting foam is achieved by the in situ reaction of a hydrophilic isocyanate- 
capped polyether prepolymer, a hydrophilic agent, water, adjuvant and a wetting agent 

Thus, in one aspect, the present invention provides a hydrophilic polyurethane foam composition compris- 
ing the in situ reaction product of an isocyanate-capped polyether prepolymer, a hydrophilic agent capable of 
absorbing water, an adjuvant comprising a mono or polyhydric alcohol, a wetting agent for enhancing the wett- 
ability of the foam composition, and water, the hydrophilic agent not being a capped polyoxyethylene polyol. 
The hydrophilic foam is capable of exchanging an external fluid and tightly carrying the external fluid in pref- 
erence to at least a portion of the adjuvant so that upon exposure of the hydrophilic foam composition to an 
external fluid, such as, for example, to the exudate of a wound, the composition will absorb the external fluid 
and tightly carry it in preference to at least a portion of the adjuvant so that at least a portion of the adjuvant 
is released from the foam. 

In another aspect, the present invention provides a novel wound dressing which incorporates the novel 
hydrophilic polyurethane foam. In yet another aspect, the present invention provides a method of treating a 
wound which includes applying to the wound the novel hydrophilic foam composition disclosed herein or a 
wound dressing made therefrom. In still other aspects of the invention, composites which include the hydro- 
philic foam composition described herein and a method for making such composites are provided. 

While the invention will be described in connection with the preferred embodiments, it will be understood 
that the invention is not intended to be so limited. On the contrary, it is intended to cover all alternatives, mod- 
ifications and equivalents as may be included within the spirit and scope of the invention as defined by the 
appended claims. As an example, while the present invention will be described herein in relation to the use of 
the highly absorbent hydrophilic foam composition as a wound dressing, it should be appreciated that the foam 
composition of this invention is likewise useful in other applications where it is desired to releasably carry an 
adjuvant to a situs for subsequent application and to absorb an external liquid, such as water, from the situs 
of application. Such uses include, for example, cosmetic applications. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 

In accordance with the present invention there is provided a highly absorbent hydrophilic polyurethane 
foam composition which includes a releasably carried adjuvant which is capable of being emitted from the com- 
position in the presence of an external liquid. The foam composition of this invention is the in situ reaction prod- 
uct of a reactant composition comprising an isocyanate-capped polyether prepolymer, a hydrophilic agent, an 
adjuvant, water and a surfactant or wetting agent. 

In keeping with the invention, the hydrophiiicfoam composition, when applied to a moisture laden surface 
will preferentially absorb moisture from that surface while releasing the adjuvant carried by the composition. 
The hydrophilic polyurethane foam composition of the present invention is particularly useful as the absorbent 
pad of an occlusive or semi-occlusive wound dressing, commonly applied to injuries such as abrasions, inci- 
sions, punctures, lacerations, ulcers, sores, burns and the like to aid in stopping bleeding and in protecting the 
wound from contamination. 

When applied to a wound, the foam composition of the present invention will absorb and retain a high vol- 
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ume of aqueous fluid, i.e., wound exudate, and will release the adjuvant to the wound situs. By proper selection 
of the adjuvant and, optionally, additives, such as therapeutic agents, medicaments and the like incorporated 
into the foam and releasably carried with the adjuvant, a wound dressing which incorporates the foam com- 
position of the present invention may be prepared which is advantageously capable of providing enhanced he- 

5 mostatic and chemical debridement characteristics as well as transdermal, bacteriostatic, emollifying, demul- 
cifying and wound cleansing characteristics. 

Once affixed to the skin surface, the foam composition absorbs exudate moisture from the wound. In ab- 
sorbing the exudate moisture, the foam swells to conform to the wound contour so as to become thermally 
insulative to the surface of application, while at the same time holding moisture against the surface in order 

10 to keep that surface moist The foam composition will then assist in maintaining a warm, moist and sealed 
wound with appropriate pH to promote epidermal resurfacing and re-epithelization. A wound dressing which 
includes the foam composition of the present invention does not adhere to the wound and thus does not cause 
reinjury upon its removal from the wound. This is believed to be due to the liquid exchange and the maintenance 
of a moist environment about the wound. 

15 The hydrophilic polyurethane foam compositions of the present invention are prepared using an isocyan- 
ate-capped polyether prepolymer. Generally, these prepolymers must be safe for use in the human body, and 
are preferably capable of foaming in an aqueous system in the absence of a catalyst. On the other hand, such 
prepolymers should not dissolve in the aqueous liquid. Additionally, it is highly desirable that these prepolymers 
cure to form a porous cellular foam matrix to enable both absorption of external fluids and carriage of the chos- 

20 en adjuvant in the foam composition. The formation of a cellular foam matrix is preferred due to a large volume 
available not only for absorption but the containment of the chosen adjuvant. It is further desirable that the 
prepolymers are capable of curing in the presence of water, in the absence of catalyst, and at ambient tem- 
perature. 

Isocyanate-capped polyether prepolymers such as those disclosed in U.S. Patent Nos. 3,903,232 and 
25 4,137,200 are suitable for use in the present invention. These prepolymers have a defined average isocyanate 
functionality greater than 2. These prepolymers may be capped with aromatic isocyanates, such as, for ex- 
ample, toluene diisocyanate or methylene diphenyl isocyanate, or with aliphatic isocyanates, such as isophor- 
one diisocyanate. Isocyanate-capped polyether prepolymers which have been found suitable for use in the 
practice of the present invention include prepolymers sold under the trademark HYPOL. Examples include HY- 
30 POL FHP 2000, HYPOL FHP 2002, HYPOL FHP 3000, HYPOL FHP 4000, HYPOL FHP 5000, HYPOL X6100 
and HYPOL hydrogel. 

HYPOL 2000, HYPOL 2002 and HYPOL 3000 prepolymers are derived from toluene diisocyanate. FHP 
2000 and FHP 2002 both have an equivalent weight (per NCO) of 625, an NCO content of 1.60 meq/g and a 
specific gravity of 1.19. The viscosity of FHP 2000 is 18,500 cps (Brookf ield LVF, #4 Spindle, 12 rpm at 25°C) 
35 and that of FHP 2002 is 20,000. FHP 3000 has an equivalent weight (per NCO) of 425, an NCO content of 
2.35 meq/g, a specific gravity of 1.15 and a viscosity (measured as described above) of 10,500. HYPOL hy- 
drogel is likewise derived from toluene diisocyanate. It has an NCO content of 0.5-0.9 meq/g and a viscosity 
of 10,000 to 12,000 cps at 25°C. 

Another example of an isocyanate-capped prepolymer suitable for use in the present invention and derived 
40 from toluene diisocyanate is AQUAPOL prepolymer, commercially available from Freeman Chemical Corpor- 
ation. AQUAPOL prepolymers have an NCO-value of 2.5 to 3.0 and are formed from the reaction of toluene 
diisocyanate and an organic polyether polyol containing at least 40 percent by weight ethylene oxide adducts 
as described at Col. 2, lines 3-22 of U.S. 4,517,326. 

Afurther example of an isocyanate-capped prepolymer suitable for use in the present invention and which 
45 is derived from toluene diisocyanate is sold under the trademark TREPOL, and is commercially available from 
Twin Rivers Engineering. TREPOL prepolymers have an -NCO content of 1.4 milliequivalents per gram and a 
viscosity at 90°C of 4,700 cps. 

The HYPOL FHP 4000 and HYPOL FHP 5000 prepolymers are derived from methylene diisocyanate. FHP 
4000 has an equivalent weight (per NCO) of 476, an NCO content of 2.10 meq/g, a Brookf ield viscosity (LVF, 
so #4 Spindle, 12 r.p.m. at 25°C) of 20,000 and specific gravity of 1 .17. FHP 5000 has an equivalent weight (per 
NCO) of 392, an NCO content of 2.55 meq/g, a Brookf ield viscosity (measured as for FHP 4000) of 18,000 
and a specific gravity of 1.17. 

An example of an isocyanate-capped prepolymer suitable for use in the present invention and derived from 
isophorone diisocyanate is HYPOL X6100. It has an -NCO content of 1.8 meq/grams and a viscosity at 25°C 
55 of 12,000 cps. 

The amount of prepolymer in the reactant composition used to prepare the hydrophilic foam composition 
is not particularly critical, but depends on a number of factors, including the proportion of other components 
in the reactant composition as will be described in greater detail hereinafter. However, there should be suffi- 

4 



ft » 

EP 0 335 669 B1 

cient prepolymer to form a polyurethane foam, to releasably contain the adjuvant and to adequately contain 
the hydrophilic agent. To that end, the ratio of prepolymer to hydrophilic agent should be such that the reactant 
composition does not degrade or break up into its separate constituents. Furthermore, while there should be 
sufficient prepolymer to provide integrity to the foam matrix, there should not be so much prepolymer that the 

5 resulting polyurethane composition becomes unworkable. In short, and particularly where the final composi- 
tion is to be applied to the skin, the resulting foam composition is desirably relatively smooth and soft while 
exhibiting the desired absorbence characteristics so that it does not irritate or otherwise harm the skin. 

The concentration of prepolymer further depends on its isocyanate functionality and the degree of cross- 
linking desired in the final foam composition. In general, the greater the isocyanate functionality, the greater 

10 the degree of cross-linking in the cured foam matrix. Typically, the reactant composition will comprise from 
about 20% to about 60% by weight prepolymer. Preferably the reactant composition will comprise from about 
45% to about 50% by weight of the prepolymer. Advantageously, the prepolymers may be used alone or in 
. combination. 

The reactant composition further includes a hydrophilic agent which is incorporated into the foam compo- 

15 sition to absorb external liquid, such as wound exudate, and to retain such liquid in the composition. When 
applied to a wound, the hydrophilic agent is believed to work in conjunction with the foam matrix to hold mois- 
ture at the surface of the wound. This allows healing agents exuded by the wound to be concentrated and held 
at the wound surface. At the same time, the hydrophilic agent incorporated into the composition is believed 
to absorb fluid from the wound to assist thickening of the blood, i.e., it serves as a hemostat. The absorption 

20 of exudate by the hydrophilic agent, and the subsequent swelling of the agent results in the removal of inflam- 
matory exudates and particles that would otherwise hinder tissue repair or cause eschar formation. Necrotic 
debris and bacteria are likewise removed as autolysis, i.e. chemical debridement is stimulated. 

The hydrophilic agent is preferably a highly absorbent polymer, commonly known as a superabsorbent poly- 
mer. One measure of polymer absorbency is its fluid uptake capability, well known by those skilled in the art. 

25 Hydrophilic agents suitable for use in the present invention include polymers that are capable of absorbing at 
least 50 times their weight of water, that is, such agents have a fluid uptake of at least 50 ml/g. Hydrophilic 
agents having an even higher fluid uptake, such as of at least about 100 ml/g and even higher, that is, at least 
about 150 ml/g are preferred. Suitable superabsorbent polymers include sodium and aluminum salts of starch 
grafted copolymers of acrylates and acrylamides and combinations thereof, as well as polyacrylate salts. Of 

30 course, other absorbent materials may be used in combination with such highly absorbent polymers, provided 
the fluid uptake of the overall combination used for the hydrophilic agent is greater than 50 ml/g. When such 
agents are employed, either alone or in combination, the resulting foam composition desirably has the ability 
to hold at least about 3 times its weight in liquid. In the preferred embodiment, the resulting foam composition 
will have the ability to tightly hold at least about 3 times its weight in fluid. As used herein "tightly hold" or "tightly 

35 bound" liquid means the relative amount of liquid retained by the sample after compression, as described in 
detail hereinafter. 

Hydrophilic polymers which have been found suitable for use in the foam composition of this invention are 
commercially available from Grain Processing Corporation. These polymers include a starch-g-poly(2- 
propenamide-co-2-propenoic acid, mixed sodium and aluminum salt) sold under the trademark WATER LOCK 

40 A-222; a starch-graft copolymer of polyacrylic acid and polyacrylamide having the chemical name starch-g- 
poly(2-propenamide-co-2-propenoic acid, sodium salt), sold under the trademark WATER LOCK A-100; a 
starch g-poly(2-propenamide-co-2-propenoic acid, sodium salt), sold under the trademark WATER LOCK A- 
200. Superabsorbent polymers commercially available from Grain Processing Corporation under the trademark 
WATER LOCK D-212 and WATER LOCK D-242 are likewise suitable. These polymers have the chemical name 

45 starch-g-poly(2-propenamide-co-2-propenoic acid, mixed sodium and aluminum salt). The superabsorbent 
polymer commercially available under the trademark WATER LOCK G-400 is also suitable for use in the making 
of the hydrophilic foam composition of the present invention. This superabsorbent polymer may be chemically 
identified as a poly(2-propenamide-co-2-propenoic acid, sodium salt). Other super absorbent powders suitable 
for use in the present invention are sold by Grain Processing Corporation under the trademark WATER LOCK 

so B,C, andH. 

Another example of a suitable superabsorbent polymer is poly-2-propenoic acid, sodium salt, sold under 
the trademark AQUA KEEP J-500 supplied by Sanyo Corp. In addition, superabsorbent polymers sold byAra- 
kawa Chemical (USA) Inc. under the trademark ARASORB are suitable. The preferred hydrophilic polymers 
are WATER LOCK A-1 00, A-200, A-222 and AQUA KEEP J-500. The hydrophilic polymers may be used alone, 
55 or in combination to achieve the desired absorptivity characteristics in the foam composition. 

The hydrophilic agent may comprise additives in addition to the superabsorbent polymers, provided, as 
discussed above, the additives do not reduce the fluid uptake of the hydrophilic agent to below about 50 ml 
water per gram of hydrophilic agent and the fluid uptake of the final foam composition is not less than about 
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3 times its weight. Examples of such additives include methylcellulose, guar gum, pectin, karaya gum, chitosan, 
agar, acacia powder, carrageenan, gelatin and combinations thereof. 

The amount of hydrophilic agent used and the type of it, in terms of its fluid uptake, that may be satisfac- 
torily used to make the foam composition is not critical, but is, instead, dependent on the intended application 

5 of the composition. Stated another way, the greater the quantity of external liquid to be absorbed, e.g., the 
greater the amount of wound exudate, the greater the amount of hydrophilic agent that should be employed. 
In the alternative, the greater the amount of wound exudate to be absorbed, the greater the fluid uptake of 
the hydrophilic agent used, should be. For example, for an ulcerated wound where there is a high volume of 
wound exudate, a hydrophilic agent with high uptake is desirable. In addition, it may well be determined that 

10 the amount of hydrophilic agent may need to be increased. On the other hand, where the foam is to be applied 
to a small cut or light burn it may be suitable to use less hydrophilic agent or to use a hydrophilic agent with a 
lower fluid uptake. Determination of the type and amount of hydrophilic agent used is well within the ability of 
one skilled in the art in light of the disclosure herein. 

The amount of hydrophilic agent should not be so great as to undesirably reduce the strength of the foam 

15 composition or result in a loss of polymer from the foam, although some loss of hydrophilic agent may be tol- 
erated without adversely affecting the ability of the foam to absorb external liquid. The amount of hydrophilic 
agent employed in the reactant composition will also depend on the absorbency of the material used. As pre- 
viously indicated, it is preferable that a sufficient amount of hydrophilic agent be employed so that the resulting 
foam composition is capable of absorbing at least about 3 times its weight in external liquid. Typically this can 

20 be achieved by including from about 5 wt.% to about 20 wt.% hydrophilic agent in the reactant composition. 

The reactant composition of this invention further includes an adjuvant; preferably, a water-soluble adju- 
vant. The adjuvant is releasably carried by the resulting foam composition for subsequent release to a chosen 
situs of application. Release of the adjuvant occurs in the presence of an external liquid, such as wound exu- 
date, which is preferentially absorbed by the foam composition. Absorption of the external liquid causes at least 

25 a portion of the adjuvant to be released. 

It will be appreciated by those skilled in the art that not all of the liquid adjuvant is necessarily released 
(or need it be) in the presence of the external fluid. However, a sufficient amount of adjuvant must be released 
in order to achieve the desired result. To that end, it will be appreciated that the efficacy of the adjuvant is 
realized upon its release from the foam composition to the situs of application. In the case of a wound dressing, 

30 the situs is the wound, burn or the like, itself. Release of the adjuvant thus provides beneficial treatment to 
the wound. 

Prior to curing, the adjuvant serves as a plasticizer for the reactant composition. It extends the curing time 
of the composition thereby allowing it to be more thoroughly mixed and formed. Once cured, the foam com- 
position is softened by the adjuvant, allowing the foam to be more pliable and more easily applied to the skin 

35 surface or other surface of choice. Additionally, the adjuvant may be somewhat hygroscopic lending further 
to the hydrophilic nature of the foam composition. 

Adjuvants suitable for use in the foam composition of the present invention are mono, di and polyhydric 
alcohols. Preferably the adjuvants are water soluble so that they may be readily released from the composition 
upon contact of the foam composition with an external liquid. For wound dressing applications, it is also de- 

40 sirable that the adjuvant be capable of contacting skin without adverse side effects. To that end, it is also pre- 
ferable that the adjuvant comprise a chemical compound that will have the ability to open the skin pores to 
achieve a demulcent effect to relieve pain and/or irritation and to achieve an emollient effect to soften the skin 
and prevent maceration. It is also preferred that the adjuvant be compatible with therapeutic or other agents 
which may be carried by the adjuvant for subsequent delivery to the situs of application. Suitable adjuvants 

45 include water soluble alcohols, including monols, diols and polyhydric alcohols. Examples of monols include 
ethyl alcohol and isopropyl alcohol. Exemplary of suitable diols are propylene glycol, polyethylene glycol and 
polypropylene glycol. Exemplary of suitable polyhydric alcohols are glycerin, 1 ,2,4-butanetriol, trimethylol pro- 
pane, pentaerythritol and sorbitol. In general, the molecular weight of the alcohols should be less than about 
1000. Mixtures of alcohols can likewise be used. 

50 Glycerin is the preferred adjuvant because it has the attributes of a medicament, cosmetic or therapeutic 

agent When glycerin is used and the hydrophilic agent is starch-based, it is believed that glycerin coats the 
hydrophilic agent to form a starch glycerite. When fluid is absorbed by the foam, glycerin is released, thereby 
allowing the hydrophilic agent to swell as it absorbs f lujd from the wound and causing the foam to conform to 
the wound contour. 

55 Various additional medicaments, cosmetics and therapeutic agents may be carried with the adjuvant and 
released with it to the desired situs. This release thus allows the transmission of such therapeutic or other 
agents carried in the adjuvant to the area of application outside the foam composition, further assisting in the 
beneficial treatment of the wound. 
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Illustrative of therapeutic agents which may be incorporated into the foam composition are Collasol 2400, 
Crotein SPA, Cromoist HYA, Crotein CAAand hydrocortisone acetate. Illustrative of cosmetic agents which may 
be incorporated into the foam composition are European Collagen Complex, Capture Complex Liposomes, Sar- 
do® bath oil, a hand lotion sold under the trademark Jergens®, Noxema® skin cream, Oil of Olay® BF, Keri® 

5 lotion, Vaseline® herbal and aloe lotion, Ben Gay® ointment and Retin-A® cream. 

The amount of adjuvant included in the reactant composition should preferably be sufficient to impart soft- 
ness and pliability to the foam composition and be capable of delivering a therapeutic agent or the like, if in- 
cluded, to the environment of application. However, the volume of adjuvant should not be so great as to weaken 
or gel the composition. Generally, it has been found that the amount of adjuvant in the reactant composition 

10 should be from about 5 wt% to about 30 wt% of the reactant composition. 

A wetting agent is included in the reactant composition to provide more uniform wettability of the resulting 
foam. The wetting agent also aids in controlling the cell size of the foam and in the reticulation of the final foam. 
Wetting agents suitable for use include non-ionic surfactants. Examples of materials that may be used as the 
wetting agent, either alone or in admixture, include block copolymers of ethylene oxide and propylene oxide 

15 sold under the trademark PLURONIC by BASF Wyandotte corporation, ethoxylated sorbitan fatty acid esters, 
glycerol esters, polyglycerol esters, and silicone fluids. PLURONIC F-68 and L-62 are preferred. As is known, 
PLURONIC F-68 aids in wound cleansing without causing tissue damage. The use of PLURONIC F-68 is es- 
pecially preferred because of its cleansing action, particularly because a portion of the surfactant may be re- 
leased when the foam composition is exposed to the exudate of the wound. Generally, the amount of wetting 

20 agent should be from about 1 % to about 1 0% by weight of the reactant composition, preferably from about 5% 
to about 7% by weight. 

The wetting agent should not react with the foam composition or any component of the foam formulation 
to create difficulties during foam formation or to adversely affect the desired characteristics of the foam com- 
position in use or while being stored. 
25 It should be appreciated that the source of the water required for the foaming reaction is not critical. The 

water so required may be provided as a separate component of the reactant composition, or, for example, it 
may be provided by one of the other components of the reactant composition. By way of illustration, and not 
in limitation, the required water may be provided with an aqueous-based cosmetic which may be incorporated 
into the foam composition. 

30 The type of water used is likewise not critical. However, for medical applications, purified water such as 
deionized or distilled water may be used. Saline solutions may also be used satisfactorily. 

It will be appreciated that the relative proportion of prepolymer, adjuvant and hydrophilic agent included 
in the reactant composition can be varied over wide ranges in order to prepare a hydrophilic foam composition 
having the desired release and exchange characteristics previously described, while likewise providing a foam 
35 composition that is aesthetically satisfactory, insofar as its oilyness, touch, appearance and general feel. In 
general, for use as a wound dressing, it is preferable that the foam composition be soft and generally smooth 
to the touch so that it does not irritate the skin. These characteristics may be achieved by properly balancing 
the relative proportion of adjuvant, prepolymer hydrophilic agent wetting agent and water. 

By way of illustration, it has been found that if excess glycerin is used in the reactant composition the re- 
*o suiting foam composition has an extended cure time with decreased ability to tightly hold external liquid and 
it may have an oily or spongy nonuniform surface. On the other hand, if insufficient glycerin is included in the 
reactant composition, the resulting foam composition has been found to be less uniform, has relatively poor 
flow and porosity characteristics, has relatively poor dimensional stability, and absorbs liquid at a slower rate. 
Similarly, if the relative proportion of prepolymer to hydrophilic agent is too high or too low, the resulting 
45 product will not be satisfactory. The amount of hydrophilic agent must be sufficient to absorb the external liquid 
and to promote the release of the adjuvant. If the amount of hydrophilic agent is too low, there is insufficient 
absorption of external liquid. On the other hand, if the amount of hydrophilic agent is too high, then the viscosity 
of the reactant composition will be too high for appropriate mixing. 

In general, in order for the foam composition to have the desired liquid release and exchange character- 
so istics and to provide a foam composition that is soft to the touch and not oily, the weight ratio of prepolymer 
to hydrophilic agent will desirably be in the range of from about 20:1 to about 20:10 and the ratio of prepolymer 
to adjuvant will desirably be in the range of from about 20:2 to about 20:30. 

It will likewise be appreciated that the wetting agent employed and the amount thereof used may effect 
the characteristics of the resulting foam composition. It is generally desired that the wetting agent be used in 
55 an amount such that the foam is substantially uniform and readily wettable. 

To effect foaming and the preparation of the hydrophilic polyurethane foam composition of the present 
invention it is preferred to prepare and mix an organic phase and an aqueous phase. The organic phase com- 
prises the isocyanate-capped prepolymer and optionally, but preferably, the hydrophilic agent. The aqueous 
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phase comprises the adjuvant, wetting agent, optionally the hydrophilic agent if it is not included in the organic 
phase, and other desired additives, such as, for example, dyes or the like to color the resulting foam. If a med- 
icament, cosmetic or therapeutic agent is included in the reactant composition it will preferably be included in 
the aqueous phase. To prepare the foam, the organic phase and aqueous phase are simply mixed at room 

5 temperature, the resulting mixture is then cast or extruded, and the foam will form. 

To prepare the foam for subsequent use in a wound dressing or the like the following process is preferred. 
A suitable substrate, such as a plastic (e.g. in the form of a sheet, laminate or fibrous mat), paper, foil, or the 
like is provided and coated with a medically acceptable adhesive. Such adhesives are generally well known 
to those skilled in the art. Then the reactant composition as described herein is poured directly onto the ad- 

10 hesive where the foam is formed. The foam may then be covered by a cover sheet if desired. The resulting 
composite which comprises the substrate, adhesive, and foam may be die cut and later used itself, or it may 
be used as part of an occlusive or semi-occlusive wound dressing. 

The following examples will aid in demonstrating the present invention. 

In all of the examples which follow a hydrophilic polyurethane foam composition was formulated by sep- 
15 arately preparing an aqueous phase and an organic phase then mixing both phases at room temperature, and 
casting the mixture onto a film substrate. 

The aqueous phase was prepared by dissolving the alcohol, wetting agent and colorant in distilled water 
using a laboratory grade magnetic stirrer. It should be noted that some surfactants (especially the paste types) 
required heating to 1 50°F before dissolution or even dispersion was possible. All other mixing was done at am- 
20 bient temperature. When Pluronic F-68 was used, solution required about one hour of mixing at 1000 rpm on 
the stirrer to complete dissolution. 

The organic phase was prepared by mixing the isocyanate-capped prepolymer and hydrophilic agent for 
about 5 to 10 seconds in a plastic vessel using an electric drill with a paint mixer blade. 

To prepare the foam composition, the aqueous phase was poured into the organic phase contained in a 
25 suitable mixing vessel. The two phases were then mixed using a drill with the paint mixer for about 1 5 to about 
50 seconds at about 1200 rpm of the drill. Mixing time may be varied for different formulations, but generally 
mixing time was about 25 seconds. 

The resulting mixture was evenly poured as a bead down a paper substrate coated with a medical grade 
adhesive, and covered with the silicone treated side of a 5 mil polystyrene sheet. The paper substrate was 
30 about four inches wide and bordered by 0.025 inch plastic strips to contain the mixture during compression. 
The bead was compressed and spread using a 30 pound steel cylinder. The mixture was rolled at the rate of 
two inches per second first at 90 seconds after the two phases are combined and then after 120 seconds after 
combination. The foam was allowed to set for approximately seven minutes, then the cover sheet was removed. 
The resulting foams varied in thickness from about 0.050 inch to about 0.1 0 inch and varied in density from 
35 about 10 to about 20 lbs/ft 3 , 

Definitions: 

As used in the Examples appearing below, the following designations, symbols, terms and abbreviations 
40 have the indicated meanings: 

I. Prepolymers: 



Prepolymer A denotes an isocyanate-capped polyoxyethylene polyol polyurethane prepolymer derived 
45 from toluene diisocyanate having an equivalent weight (per-NCO group) of 625, an NCO con- 

tent of 1.6 meq/gram, a functionality (-NCO/mole) of 2.3 and a viscosity at 25°C of 20,000 
cps.(HYPOL2002) 

Prepolymer B denotes an isocyanate-capped polyoxyethylene polyol polyurethane prepolymer derived 
from toluene diisocyanate having an NCO content of 0.5-0.9 meq/g. and a viscosity at 25°C 
so of 10,000 to 12,000 cps. (HYPOL HYDROGEL) 

Prepolymer C denotes an isocyanate-capped polyoxyethylene polyol polyurethane prepolymer derived 
from isophorone diisocyanate having an NCO content of 1.8 meq/gram and a viscosity at 
25°C of 12,000 cps. (HYPOL X61 00) 
Prepolymer D denotes an isocyanate-capped polyoxyethylene polyol polyurethane prepolymer derived 
55 from toluene diisocyanate having an -NCO content of 1 .4 meq/gram and a viscosity at 90°C 

of 4,700 cps. (TREPOL) 

Prepolymer E denotes an isocyanate-capped polyoxyethylene polyol polyurethane prepolymer derived 
from methylenediphenyl diisocyanate having an NCO content of 2.55 meq/g, an equivalent 
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weight (per-NCO group) of 392 and a viscosity at 25°C of 18,000 cps. (HYPOL FHP 5000) 
denotes an isocyanate-capped polyoxyethylene polyol polyurethane prepolymer derived 
from methylenediphenyl diisocyanate having an equivalent weight (per-NCO group) of 476, 
an -NCO content of 2.10 meq/g and a viscosity at 25°C of 20,000 cps. (HYPOL FHP 4000) 
denotes a diisocyanate prepolymer derived from toluene diisocyanate sold under the trade- 
mark AQUAPOL 035-001 9 by Freeman Chemical Corporation. 

II. Hydrophilic agents: 

10 A denotes a starch-g-poly(2-propenamide-co-2-propenoic acid, mixed sodium and aluminum salt) sold under 
the trademark WATER LOCK superabsorbent polymer A-222. 

B denotes a starch-g-poly(2-propenamide-co-2-propenoic acid, sodium salt) sold under the trademark WA- 
TER LOCK superabsorbent polymer A-200. 

C denotes a starch-g-poly(2-propenamide-co-2-propenoic acid, sodium salt) sold under the trademark WA- 
15 TER LOCK superabsorbent polymer A-100. 

D denotes a polymer consisting of 2-propenoic acid, sodium salt sold under the trademark WATER LOCK 
superabsorbent polymer J-500. 

E denotes an absorbent polymer sold under the trademark ARASORB. 

F denotes a polyacrylic acid, sodium salt sold under the trademark AQUA KEEP J-500. 

20 

III. Absorption and Extraction Test 

Each of the foams of Examples 1-57 was tested to determine the release characteristics of the foam, es- 
pecially the adjuvant, and to determine the ability of the foam to absorb external liquid. The foams were Im- 
25 mersed in one or more of the following: 

water, a normal saline solution, a 0.03% HCI solution and/or a 0.05% NaOH solution. The pH of these solutions 
fall within the range of pH 2 to pH 12. Both the liquid held by the sample and the liquid tightly held by the sample 
were measured. 

The liquid held by the sample is reported as retained liquid. Retained liquid is the unit weight of liquid per 
30 unit weight of foam. It is determined by the formula: 

Retained Liquid = (W*- of Foam Sample Absorbed Liquid) - (Weight of Foam Sample) 

Weight of Foam Sample 

Tightly held liquid is a measure of the relative amount of liquid retained by the sample after compression. 
It is determined by rolling an 8 pound roller over the sample ten times, and then, using the retained liquid for- 
35 mula to calculate the relative proportion of liquid that was not squeezed out of the composition. 

To determine whether the adjuvant is efficiently released from the foam, the % extractables is measured 
in deionized water, normal saline, 0.03%HCI and/or 0.05%NaOH solutions. The percent extractable material 
is determined under static conditions at room temperature. In addition, the dehydrated extracted residues were 
visually examined for the adjuvant. In general, it was found that from about 90 to 95% of the adjuvant is released 
40 from the foam. In general, when deionized water was used, the pH of the extract was 7.0 ± 1.0 pH units. 

The absorption rate was determined for the foam compositions. The absorption rate is the time, in seconds, 
for 0.1 g of fluid to be absorbed by the foam composition. The fluid used was either deionized water, distilled 
water or normal saline. An absorption rate of less than 1 0 is satisfactory, and a rate of less than 5 is preferred. 
The data for these studies is set forth in Tables immediately following the Examples. 
45 Unless otherwise noted, for the compositions set forth in the Tables hereinafter all parts are in part by 

weight 

Examples 1-8 

so These Examples illustrate reactant compositions used to make hydrophilic foams of the present invention. 
Examples 1-8 illustrate variations in the amount of water and in the wetting agent used in the reactant com- 
position. Example 8 illustrates the wide range of the ratio of prepolymer to hydrophilic agent and prepolymer 
to adjuvant that can be employed in making the foam composition of this invention. The reactant compositions 
are set forth in Table I below. 

55 The retained liquid, tightly held liquid, extractable materials and absorption rate for the foam compositions 

of Examples 1 through 8 are set forth in Table II. 



Prepolymer F 
5 Prepolymer G 
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As can be seen by the data in Tables I and II, all of the foams were satisfactory according to the desired 
physical and chemical criteria. The foams of Examples 1 and 2 are preferred. 

EXAMPLES 9-18 



These Examples illustrate reactant compositions suitable for preparing hydrophilic foam compositions of 
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the present invention wherein various adjuvants and combinations of adjuvants are used. The reactant com- 
positions are set forth in Table III. 

The retained liquid, tightly held liquid, extractable materials and absorption rate for the foam compositions 
of Examples 9 through 18 are set forth in Table IV. 
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The foams of Examples 9-12, 17 and 18 were acceptable. However, the foams of Examples 13 and 15 
exhibited gross porosity, while the foams of Examples 14 and 16 had excessively high absorption rates, and 
were thus more hydrophobic. 

5 EXAMPLES 19-26 

These Examples illustrate reactant compositions suitable for preparing hydrophilic foam compositions of 
the present invention wherein various prepolymers and mixtures of prepolymers are used in the reactant com- 
position. The reactant compositions are set forth in Table V. 
10 The retained liquid, tightly held liquid, extractable materials and absorption rate for the foam compositions 
of Examples 19 through 26 are set forth in Table VI. 
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The foams of Examples 21 and 26 were acceptable as determined by all visual and measured properties. 
However, the foams of Examples 1 9 and 20 exhibit relatively poorer dimensional stability and a slower absorp- 
55 tion rate. The foams of Examples 22-25 were less uniform than the preferred composition of Examples 1 and 
2. 
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EXAMPLES 27-32 

These Examples illustrate the wide variety of hydrophitic agents that may be suitably employed in the re- 
actant composition used to prepare the hydrophilic foam compositions of the present invention. The reactant 
compositions are set forth in Table VII. 

The retained liquid, tightly held liquid, extractable materials and absorption rate for the foam compositions 
of these Examples are set forth in Table VIII. 
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The foams of Examples 27-32 were all acceptable by all criteria. However, the tightly held liquid of Example 
29 is somewhat low. 

EXAMPLES 33-37 



These Examples illustrate the addition of therapeutic agents suitable for use in wound dressing applica- 
tions to the adjuvant of the reactant composition used to prepare hydrophilicfoam compositions of the present 
50 invention. The reactant compositions are set forth in Table IX. 

The retained liquid, tightly held liquid, extractable materials and absorption rate for the foam compositions 
of these Examples are set forth in Table X. 
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As can be seen by the data, all the foams of Examples 33-37 were acceptable. 
EXAMPLES 38-47 

45 These Examples illustrate the addition of cosmetic agents suitable for use in the hydrophilic foam compo- 

sitions of the present invention. The reactant compositions are set forth in Table XI. 

In Examples 43-47 the water needed for the foaming reaction was provided by the water contained by the 
cosmetic. The surfactant was also included in the cosmetic. 

The retained liquid, tightly held liquid, extractable materials and absorption rate for the foam compositions 
so of these Examples are set forth in Table XII. 
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The foams of Examples 41 and 47 were less hydrophilic than desired as can be seen by their high ab- 
sorption rates. The foams of all the other Examples were satisfactory. The foams of Examples 43-46 were es- 
pecially soft and uniform with distinct cosmetic odor. 

5 EXAMPLES 48-57 

These Examples illustrate the wide variety of combinations of isocyanate prepolymer, hydrophilic agent, 
adjuvant and wetting agent that may be used to form a hydrophilic foam composition in accordance with the 
present invention. The composition of the reactant compositions used are set forth in Table XIII. 
10 The retained liquid, tightly held liquid, extractable materials and absorption rate for the foam compositions 
of these Examples are set forth in Table XIV. 
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The foams of Examples 48, 50, 56 and 57 were acceptable. The foams of Examples 51 through 54 were 
more porous than desired, although the liquid retention and extractability were good. The amount of extractable 
material for the foam of Example 49 was somewhat low. 

5 

Claims 

1. A hydrophilic foam composition comprising the in situ reaction product of: a) an isocyanate-capped poly- 
ether prepolymer, b) a hydrophilic agent capable of absorbing water, the hydrophilic agent not being a 

10 capped polyoxyethylene polyol, c) an adjuvant comprising an alcohol selected from the group consisting 

of water soluble monols, diols and polyhydric alcohols, d) a wetting agent, and e) water, said hydrophilic 
foam composition releasably carrying said adjuvant so that said foam composition is capable of absorbing 
an external liquid and tightly carrying said liquid in preference to at least a portion of said- adjuvant so 
that said adjuvant is released in the presence of the external liquid. 

2. A hydrophilic foam composition according to claim 1 , wherein said prepolymer is selected from the group 
consisting of isocyanate-capped polyether polyols having an isocyanate equivalent weight of from about 
0.5 meq/g to about 2.5 meq/g and mixtures thereof. 

20 3. A hydrophilic foam composition according to claim 1 or claim 2, wherein said prepolymer is present in an 
amount of from about 20 wt. % to about 60 wt. % of the total reactant composition. 

4. A hydrophilic foam composition according to any one of claims 1 to 3, wherein said hydrophilic agent is 
an absorptive polymer capable of absorbing water and having a fluid uptake of at least about 50 ml of 

25 water per gram of said polymer. 

5. A hydrophilic foam composition according to any one of the preceding claims, wherein said hydrophilic 
agent is selected from the group consisting of starch grafted copolymers of acrylate salts, starch grafted 
copolymers of acrylamide salts, polyacrylate salts, and mixtures thereof. 

30 6. A hydrophilic foam composition according to any one of the preceding claims, wherein said hydrophilic 
agent is present in an amount sufficient to provide a foam composition capable of absorbing at least about 
3 times its weight of liquid. 

7. A hydrophilic foam composition according to claim 6, wherein said foam composition is capable of tightly 
35 carrying at least about 3 times its weight of liquid. 

8. A hydrophilic foam composition according to any one of the preceding claims, wherein said alcohol is a 
polyhydric alcohol having a molecular weight of less than about 1000. 

40 9. A hydrophilic foam composition according to any one of claims 1 to 7, wherein said alcohol is selected 
from the group consisting of isopropyl alcohol, ethanol, propylene glycol, polyethylene glycol, polypropy- 
lene glycol, glycerine, 1 ,2,4-butanetriol, trimethylol-propane, sorbitol, pentaerythritol, and mixtures there- 
of. 

M 10. A hydrophilic foam composition according to any one of the preceding claims, wherein said alcohol is pres- 
ent in an amount of from about 5% to about 30% by weight of the reactant composition. 

A hydrophilic foam composition according to any one of the preceding claims, wherein said wetting agent 
is a non-ionic surfactant selected from the group consisting of block copolymers of ethylene oxide and 
propylene oxide, ethoxylated sorbitan fatty acid esters, glycerol esters, polyglycerol esters, silicone fluids 
and mixtures thereof. 

12. A hydrophilic foam composition according to any one of the preceding claims, wherein said wetting agent 
is present in an amount of from about 1% to about 10% by weight of said reactant composition. 

55 13. A hydrophilic foam composition according to any one of the preceding claims, wherein said prepolymer, 
said hydrophilic agent and said adjuvant are present in the reactant composition such that the ratio of 
prepolymer to hydrophilic agent is in the range of from about 20:1 to about 20:10 and the ratio of prepo- 
lymer to adjuvant is in the range of from about 20:2 to about 20:30. 
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14. A hydrophilic foam composition according to any one of the preceding claims, wherein said water is deion- 
ized water, distilled water or normal saline. 

15. A hydrophilic foam composition according to claim 14, wherein said prepolymer is an isocyanate-capped 
polyether prepolymer having an isocyanate equivalent weight of about 1 .6 meq/g and an equivalent weight 
per isocyanato group of about 625; said hydrophilic agent is starch-g-poly (2-propenamide-co-2-propenoic 
acid, mixed sodium and aluminum salt); said adjuvant comprises glycerine, and said wetting agent is a 
member selected from the group consisting of block copolymers of ethylene oxide and propylene oxide. 

16. A wound dressing comprising a hydrophilic foam composition according to any one of the preceding 
claims. 

17. A wound dressing comprising a hydrophilic foam composition comprising the in situ reaction product of 

(a) an isocyanate-capped polyether prepolymer having an isocyanate equivalent weight of from about 
0.5 meq/g to about 3 meq/g; 

(b) a hydrophilic agent capable of absorbing water and having a fluid uptake of at least about 50 ml of 
water per gram of said agent, and wherein said hydrophilic agent comprises a hydrophilic material which 
is selected from the group consisting of starch grafted copolymers of acrylate salts, starch grafted co- 
polymers of acrylamide salts, polyacrylate salts and mixtures thereof; 

(c) an adjuvant comprising an alcohol selected from the group consisting of ethanol, isopropyl alcohol, 
propylene glycol, polyethylene glycol, polypropylene glycol, glycerine, 1 ,2,4-butanetriol, trimethylol pro- 
pane, pentaerythritol sorbitol, and mixtures thereof; 

(d) a wetting agent comprising a non-ionic surfactant selected from the group consisting of block co- 
polymers of ethylene oxide and propylene oxide, ethoxylated sorbitan fatty acid esters, glycerol esters, 
polyglycerol esters, silicone fluids and mixtures thereof; and 

(e) water, 

said hydrophilic foam composition releasably carrying said adjuvant so that said foam composition is ca- 
pable of absorbing an external liquid and tightly carrying said liquid in preference to at least a portion of 
said adjuvant so that said adjuvant is released from said foam composition in the presence of the external 
liquid. 

18. A wound dressing according to claim 17 wherein said water is deionized water, distilled water or normal 
saline. 

19. A wound dressing according to any one of claims 16 to 18, wherein said hydrophilic agent comprises an 
35 additive selected from the group consisting of methylcellulose, guar gum, pectin, karaya gum, chitosan, 

agar, acacia powder, carrageenan, gelatin, and mixtures thereof. 

20. Awound dressing according to any one of claims 16 to 19, wherein said adjuvant comprises at least one 
of a therapeutic agent, a medicament, and a cosmetic. 

40 

21. A wound dressing according to claim 20, wherein said adjuvant comprises a therapeutic agent selected 
from the group consisting of Collasol 2400, Crotein SPA, Crotein CAA, Cromoist HYAand hydrocortisone 
acetate. 

45 22. A wound dressing according to claim 20, wherein said adjuvant comprises a cosmetic selected from the 
group consisting of European Collagen complex, Capture complex liposomes, bath oil, a hand lotion, a 
skin cream, a herbal and aloe lotion, and an ointment. 

23. A wound dressing according to claim 17, wherein said isocyanate-capped polyether prepolymer has an 
isocyanate equivalent weight of about 1 .6 meq/g and an equivalent weight per isocyanato group of about 
625; said hydrophilic agent is starch-g-poly (2-propenamide-co-2-propenoic acid, mixed sodium and alu- 
minum salt), said adjuvant comprises glycerin, and said wetting agent is selected from the group consisting 
of block copolymers of ethylene oxide and propylene oxide. 

24. Awound dressing according to claim 23, wherein said prepolymer, said hydrophilic agent and said adjuvant 
are present in the reactant composition such that the ratio of prepolymer to hydrophilic agent is in the 
range of from about 20:1 to about 20:10 and the ratio of prepolymer to adjuvant is in the range of from 
about 20:2 to about 20:30. 
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25. A composite for use in a wound dressing comprising a substrate, a medically acceptable adhesive depos- 
ited on said substrate and a hydrophilicfoam composition according to any one of claims 1 to 15 carried 
by said adhesive. 

26. A method for making a composite for use in a wound dressing comprising: 

providing a substrate; 

applying a medically acceptable adhesive to said substrate; 

applying a reactant composition to said adhesive, said reactant composition comprising an isocyan- 
ate-capped polyet her prepolymer, an hydrophilic agent capable of absorbing water, an adjuvant compris- 
ing an alcohol selected from the group consisting of water soluble monols, diols and polyhydric alcohols, 
a wetting agent and water, the hydrophilic agent not being a capped polyoxyethylene polyol, and 

curing said reactant composition while it is in contact with said adhesive. 

27. A method for making a composite for use in a wound dressing comprising: 

providing a substrate, 

applying a medically acceptable adhesive to said substrate, 

applying a reactant composition to said adhesive, said reactant composition comprising 

(a) an isocyanate-capped polyether prepolymer having an isocyanate equivalent weight of from about 
0.5 meq/g to about 3 meq/g; 

(b) a hydrophilic agent capable of absorbing water and having a fluid uptake of at least about 50 ml of 
water per gram of said agent, and wherein said hydrophilic agent comprises a hydrophilic material se- 
lected from the group consisting of starch grafted copolymers of acrylate salts, starch grafted copoly- 
mers of acrylamide salts, polyacrylate salts and mixtures thereof; 

(c) an adjuvant comprising an alcohol selected from the group consisting of ethanol, isopropyl alcohol, 
propylene glycol, polyethylene glycol, polypropylene glycol, glycerin, 1,2,4-butanetriol, trimethylol pro- 
pane, pentaerythritol sorbitol, and mixtures thereof; 

(d) a wetting agent comprising a non-ionic surfactant selected from the group consisting of block co- 
polymers of ethylene oxide and propylene oxide, ethoxylated sorbitan fatty acid esters, glycerol esters, 
polyglycerol esters, silicone fluids and mixtures thereof; and 

(e) water, 

curing said reactant composition while it is in contact with said adhesive to form a foam composition that 
is unreleasably attached to said adhesive, said foam composition releasably carrying said adjuvant so 
that said foam composition is capable of absorbing an external liquid and tightly carrying said liquid in 
preference to at least a portion of said adjuvant so that said adjuvant is released from said foam compo- 
sition in the presence of the external liquid. 



Patentanspruche 

1. Hydrophile Schaumzusammensetzung umfassend das in situ-Reaktionsprodukt a) eines isocyanatge- 
schutzten Polyatherprapolymers, b) eines hydrophilen Mittels, das zum Absorbieren von Wasser imstande 
ist, welches hydrophile Mittel kein geschutztes Polyoxyathylenpolyol ist, c) eines Adjuvans umfassend ei- 
nen Alkohol ausgewahlt aus der Gruppe bestehend aus wasserloslichen Monolen, Diolen und mehrwer- 
tigen Alkoholen, d) eines Netzmittels und e) Wasser, wobei die hydrophile Schaumzusammensetzung das 
Adjuvans freisetzbar tragt, so daB die Schaumzusammensetzung zum Absorbieren einer externen Flus- 
sigkeit und zum festen Tragen der Flussigkeit vorrangig vor zumindest einem Teil des Adjuvans imstande 
ist, so da& das Adjuvans in Anwesenheit der externen Flussigkeit freigesetzt wind. 

2. Hydrophile Schaumzusammensetzung nach Anspruch 1, wobei das Prapolymer ausgewahlt ist aus der 
Gruppe bestehend aus isocyanatgeschutzten Polyatherpolyolen mit einem Isocyanataquivalentgewicht 
von etwa 0,5 bis etwa 2,5 Maq/g und Mischungen hievon. 

3. Hydrophile Schaumzusammensetzung nach Anspruch 1 Oder 2, wobei das Prapolymer in einer Menge 
von etwa 20 bis etwa 60 Gew.% der Gesamtreaktantenzusammensetzung vorhanden ist. 

4. Hydrophile Schaumzusammensetzung nach einem der Anspruche 1 bis 3, wobei das hydrophile Mittel ein 
absorptionsfahiges Polymer ist, das zum Absorbieren von Wasser imstande ist und eine Flussigkeitsauf- 
nahme von mindestens etwa 50 ml Wasser pro g Polymer aufweist. 

29 
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5. Hydrophile Schaumzusammensetzung nach einem der vorhergehenden Anspruche, wobei das hydrophh 
le Mittel ausgewahlt ist aus der Gruppe bestehend aus starkegepfropf ten Copolymeren von Acrylatsalzen, 
starkegepfropften Copolymeren von Acrylamidsalzen, Polyacrylatsalzen und Mischungen hievon. 

6. Hydrophile Schaumzusammensetzung nach einem der vorhergehenden Anspruche, wobei das hydrophi- 
le Mittel in einer Menge vorhanden ist, die ausreichend ist, eine Schaumzusammensetzung vorzusehen, 
die zum Absorbieren von mindestens etwa dem 3-fachen ihres Flussigkeitsgewichtes imstande ist. 

7. Hydrophile Schaumzusammensetzung nach Anspruch 6, wobei die Schaumzusammensetzung zum fe- 
sten Tragen von mindestens etwa dem 3-fachen ihres Flussigkeitsgewichtes imstande ist 

8. Hydrophile Schaumzusammensetzung nach einem der vorhergehenden Anspruche, wobei der AJkohol 
ein mehrwertiger AJkohol mit einem Molgewicht von weniger als etwa 1000 ist. 

9. Hydrophile Schaumzusammensetzung nach einem der Anspruche 1 bis 7, wobei der Alkohol ausgewahlt 
ist aus der Gruppe bestehend aus Isopropylalkohol, At hanol, Propylenglykol, Polyathylenglykol, Polypro- 
pylenglykol, Glycerin, 1,2,4-Butantriol, Trimethylbipropan, Sorbit, Pentaerythrit und Mischungen hievoh. 

10. Hydrophile Schaumzusammensetzung nach einem der vorhergehenden Anspruche, wobei der Alkohol in 
einer Menge von etwa 5 bis etwa 30 Gew.% der Reaktantenzusammensetzung vorhanden ist. 

11. Hydrophile Schaumzusammensetzung nach einem der vorhergehenden Anspruche, wobei das Netzmittel 
. ein nicht-ionisches oberf lachenaktives Mittel ausgewahlt aus der Gruppe bestehend aus Blockcopolyme- 

ren von Athylenoxid und Propylenoxid, athoxylierten Sorbitanfettsaureestern, Glycerinestern, 
Polyglycerinestern, Silikonflussigkeiten und Mischungen hievon ist. 

12. Hydrophile Schaumzusammensetzung nach einem der vorhergehenden Anspruche, wobei das Netzmittel 
in einer Menge von etwa 1 bis etwa 10 Gew.% der Reaktantenzusammensetzung vorhanden ist. 



13. Hydrophile Schaumzusammensetzung nach einem der vorhergehenden Anspruche, wobei das Prapoly- 
30 mer, das hydrophile Mittel und das Adjuvans in der Reaktantenzusammensetzung derart vorhanden sind, 

dafc das Verhaltnis von Prapolymer zu hydrophilem Mittel im Bereich von etwa 20 : 1 bis etwa 20 : 1 0 liegt 
und das Verhaltnis von Prapolymer zu Adjuvans im Bereich von etwa 20 : 2 bis etwa 20 : 30 liegt. 



14. Hydrophile Schaumzusammensetzung nach einem der vorhergehenden Anspruche, wobei das Wasser 
entionisiertes Wasser, destilliertes Wasser Oder gewohnliche Kochsalzlosung ist. 



15. Hydrophile Schaumzusammensetzung nach Anspruch 14, wobei das Prapolymer ein isocyanatgeschutz- 
tes Polyatherprapolymer mit einem Isocyanataquivalentgewicht von etwa 1,6 Maq/g und einem Aquiva- 
lentgewicht pro Isocyanatgruppe von etwa 625 ist; das hydrophile Mittel Starke-g-poly-(2-propenamid- 
co-2-propensauregemischtes Natrium- und Aluminiumsalz) ist; das Adjuvans Glycerin umfa&t und das 

40 Netzmittel ein Mitglied ausgewahlt aus der Gruppe bestehend aus Blockcopolymeren von Athylenoxid 

und Propylenoxid ist. 

16. Wundverband umfassend eine hydrophile Schaumzusammensetzung nach einem der vorhergehenden 
Anspruche. 

45 

17. Wundverband umfassend eine hydrophile Schaumzusammensetzung umfassend das in situ- 
Reaktionsprodukt 

a) eines isocyanatgeschutzten Polyatherprapolymers mit einem Isocyanataquivalentgewicht von etwa 
0,5 bis etwa 3 Maq/g, 

so b) eines hydrophilen Mittels, das zum Absorbieren von Wasser imstande ist und eine Flussigkeitsauf- 

nahme von mindestens etwa 50 ml Wasser pro g Mittel aufweist, wobei das hydrophile Mittel ein hy- 
drophiles Material umfa&t, das ausgewahlt ist aus der Gruppe bestehend aus starkegepfropften Co- 
polymeren von Acrylatsalzen, starkegepfropften Colpolymeren von Acrylamidsalzen, Polyacrylatsal- 
zen und Mischungen hievon, 

55 c) eines Adjuvans umfassend einen Alkohol ausgewahlt aus der Gruppe bestehend aus Athanol, Iso- 

propylalkohol, Propylenglykol, Polyathylenglykol, Polypropylenglykol, Glycerin, 1 ,2,4-Butantriol, 
Trimethylolpropan, Pentaerythritsorbit und Mischungen hievon, 

d) eines Netzmittels umfassend ein nicht-ionisches oberflachenaktives Mittel ausgewahlt aus der 
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Gruppe bestehend aus Blockcopolymeren von Athylenoxid und Propylenoxid, athoxylierten 
Sorbitanfettsaureestern, Glycerinestern, Polyglycerinestern, Silikonflussigkeiten und Mischungen hie- 
von und 
e) Wasser, 

welche hydrophile Schaumzusammensetzung das Adjuvans freisetzbar tragt, so da& die Schaumzusam- 
mensetzung zum Absorbieren einer externen Flussigkeit und zum festen Tragen der Flussigkeit vorrangig 
vor zumindest einem Teil des Adjuvans imstande ist, so dad das Adjuvans von der Schaumzusammen- 
setzung in Anwesenheit der externen Flussigkeit freigesetzt wird. 

18. Wund verba nd nach Anspruch 17, wo be i das Wasser entionisiertes Wasser, destilliertes Wasser oderge- 
wohnliche Kochsalzlosung ist. 

19. Wundverband nach einem der Anspruche 16 bis 18, wobei das hydrophile Mittel ein Additiv ausgewahlt 
aus der Gruppe bestehend aus Methylzellulose, Guargummi, Pektin, Karayagummi, Chitosan, Aqar, Aka- 
zienpulver, Karrageenan, Gelatine und Mischungen umfa&t 

20. Wundverband nach einem der Anspruche 16 bis 19, wobei das Adjuvans mindestens ein therapeutisches 
Mittel, ein Medikament Oder ein Kosmetikum umfa&t 

21. Wundverband nach Anspruch 20, wobei das Adjuvans ein therapeutisches Mittel ausgewahlt aus der 
Gruppe bestehend aus Collasol 2400, Crotein SPA, Crotein CAA, Cromoist HYAund Hydrocortisonacetat 
umfa&t. 

22. Wundverband nach Anspruch 20, wobei das Adjuvans ein Kosmetikum ausgewahlt aus der Gruppe be- 
stehend aus European Collagen Complex, Capture Complex-Liposomen, Badedl, einer Handlotion, einer 
Hautcreme, einer Krauter- und Aloelotion und einer Salbe umfa&t. 

23. Wundverband nach Anspruch 17, wobei das isocyanatgeschutzte Polyatherprapolymer ein Isocyanat- 
aquivalentgewicht von etwa 1 ,6 Maq/g und ein Aquivalentgewicht pro Isocyanatgruppe von etwa 625 auf- 
weist; das hydrophile Mittel Starke-g-poly-(2-propenamid-co-2-propensaure-gemischtes Natrium- und 
Aluminiumsalz) ist; das Adjuvans Glycerin umfa&t und das Netzmittel ausgewahlt aus der Gruppe beste- 
hend aus Blockcopolymeren von Athylenoxid und Propylenoxid ist. 

24. Wundverband nach Anspruch 23, wobei das Prapolymer, das hydrophile Mittel und das Adjuvans in der 
Reaktantenzusammensetzung derart vorhanden sind, dad das Verhaltnis von Prapolymer zu hydrophi- 
lem Mittel im Bereich von etwa 20 : 1 bis etwa 20 : 1 0 liegt und das Verhaltnis von Prapolymer zu Adjuvans 
im Bereich von etwa 20 : 2 bis etwa 20 : 30 liegt. 

25. Verbundmaterial zur Verwendung in einem Wundverband umfassend ein Substrat, einen medizinisch an- 
nehmbaren Klebstoff, der auf dem Substrat abgelagert ist, und eine hydrophile Schaumzusammenset- 
zung nach einem der Anspruche 1 bis 15, die vom Klebstoff getragen wird. 

26. Verfahren zum Herstellen einer Verbundmaterials zur Verwendung in einem Wundverband umfassend: 

das Vorsehen eines Substrates; 

das Aufbringen eines medizinisch annehmbaren Klebstoffes auf das Substrat; 

das Aufbringen einer Reaktantenzusammensetzung auf den Klebstoff, welche Reaktantenzusam- 
mensetzung ein isocyanatgeschutztes Polyatherprapolymer, ein hydrophiles Mittel, das zum Absorbieren 
von Wasser imstande ist ein Adjuvans umfassend einen Alkohol ausgewahlt aus der Gruppe bestehend 
aus wasserloslichen Monolen, Diolen und mehrwertigen Alkoholen, ein Netzmittel und Wasser umfa&t, 
wobei das hydrophile Mittel kein geschutztes Polyoxyathylenpolyot ist, und 

das Harten der Reaktantenzusammensetzung, wahrend sie mit dem Klebstoff in Beruhrung ist. 

27. Verfahren zum Herstellen eines Verbundmaterials zur Verwendung in einem Wundverband umfassend 

das Vorsehen eines Substrates; 

das Aufbringen eines medizinisch annehmbaren Klebstoffes auf das Substrat; 
das Aufbringen einer Reaktantenzusammensetzung auf den Klebstoff, welche Reaktantenzusam- 
mensetzung 

a) ein isocyanatgeschutztes Polyatherprapolymer mit einem Isocyanataquivalentgewicht von etwa 0,5 
bis etwa 3 Maq/g, 
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b) ein hydrophiles Mittel, das zum Absorbieren von Wasser imstande ist und eine Flussigkeitsaufnahme 
von mindestens etwa 50 ml Wasser pro g Mittel aufweist, wobei das hydrophile Mittel ein hydrophiles 
Material umfa&t, das ausgewahit ist aus der Gruppe bestehend aus starkegepfropften Copolymeren 
von Acrylatsalzen, starkegepfropften Colpolymeren von Acrylamidsalzen, Polyacrylatsalzen und Mi- 

5 schungen hievon, 

c) ein Adjuvans umfassend einen Alkohol ausgewahit aus der Gruppe bestehend aus Athanol, Isopro- 
pylalkohol, Propylenglykol, Polyathylenglykol, Polypropylenglykol, Glycerin, 1 ,2,4-Butantriol, 
Trimethylolpropan, Pentaerythritsorbit und Mischungen hievon, 

d) ein Netzmittel umfassend ein nicht-ionisches oberf lachenaktives Mittel ausgewahit aus der Gruppe 
10 bestehend aus Blockcopolymeren von Athytenoxid und Propylenoxid, athoxylierten 

Sorbitanfettsaureestern, Glycerinestern, Polyglycerinestern, Silikonflussigkeiten und Mischungen hie- 
von und 

e) Wasser umfaBt, und 

das Harten der Reaktantenzusammensetzung, wahrend sie mit dem Klebstoff in Beruhrung ist, un- 
15 ter Bildung einer Schaumzusammensetzung, die unlosbar an den Klebstoff gebunden ist, wobei die hy- 

drophile Schaumzusammensetzung das Adjuvans freisetzbar tragt, so dad die Schaumzusammenset- 
zung zum Absorbieren einer externen Flussigkeit und zum festen Tragen der Flussigkeit vorrangig vor 
zumindest einem Teil des Adjuvans imstande ist, so da& das Adjuvans von der Schaumzusammensetzung 
in Anwesenheit der externen Flussigkeit freigesetzt wird. 

Revendications 

1. Composition de mousse hydrophile comprenant le produit de faction in situ : a) d'un prSpolymfcre de po- 
25 Iy6ther coif fe d'isocyanate, b) d'un agent hydrophile pouvant absorber de I'eau, I'agent hydrophile n'6tant 

pas un polyoxy6thyl6ne polyol coiffe, c) d'un adjuvant comprenant un alcool choisidans le groupe compre- 
nant les monoalcools, les diols et les alcools polyatomiques solubles dans I'eau, d) d'un agent mouillant 
et e) d'eau, la composition de mousse hydrophile transferant de fagon lib§rable r adjuvant de telle sorte 
que ladite composition de mousse puisse absorber un liquide externe et transformer de fagon etanche 
30 ledit liquide de preference vers au moins une partie de I'adjuvant de manure k ce que cet adjuvant soit 

lib£r£ en presence du liquide externe. 

2. Composition de mousse hydrophile suivant la revendication 1, caract6ris6e en ce que le pr6polym6re est 
choisi dans le groupe comprenant les poly6t hers-polyols coiffes d'isocyanate ayant un poids d'6quivalents 

35 d'isocyanate d'environ 0,5 m6q/g & environ 2,5 m6q/g et leurs melanges. 

3. Composition de mousse hydrophile suivant Tune ou I'autre des revendications 1 et 2, caract6ris£e en ce 
que le pr£polym£re est present d raison d'environ 20 % en poids k environ 60% en poids de la composition 
reactive totale. 

40 

4. Composition de mousse hydrophile suivant I'une quelconque des revendications 1 & 3, caract6ris6e en 
ce que I'agent hydrophile est un polym&re d'absorption pouvant absorber de I'eau et ayant une fixation 
de fluide d'au moins environ 50 ml d'eau par gramme dudit polym&re. 

5. Composition de mousse hydrophile suivant I'une quelconque de revendications pr£c£dentes, caract6ris6e 
45 en ce que Tagent hydrophile est choisi dans le groupe comprenant les copoiym&res greff6s d'amidon de 

sels d'acrylates, les copolymferes gref fes d'amidon de sels d'acrylamide, les sels de polyacrytate et leurs 
melanges. 

6. Composition de mousse hydrophile suivant I'une quelconque des revendications pr6c6dentes, caract^ri- 
50 s£e en ce que I'agent hydrophile est present en une quantity suff isante pour former une composition de 

mousse pouvant absorber au moins environ 3 fois son poids de liquide. 

7. Composition de mousse hydrophile suivant la revendication 6, caract6ris6e en ce que ladite composition 
de mousse peut transferer de fagon 6tanche au moins environ 3 fois son poids de liquide. 

55 

8. Composition de mousse hydrophile suivant I'une quelconque des revendications pr£c£dentes, caracteri- 
s6e en ce que I'atcoo! est un alcool polyatomique ayant un poids molgcuiaire de moins d'environ 1000. 
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9. Composition de mousse hydrophile suivant I'une quelconque des revendications 1 & 7, caract6ris6e en 
ce que I'alcool est choisi dans le groupe comprenant I'alcool isopropylique, I'ethanol, le propylene glycol, 
le polyethylene glycol, le polypropylene glycol, la glycerine, le 1,2,4-butanetriol, le trimethylolpropane, le 
sorbitol, le penta6rythritol et leurs melanges. 

5 

10. Composition de mousse hydrophile suivant Tune quelconque des revendications precede ntes, caracteri- 
s6e en ce que I'alcool est present & raison d'environ 5 % £ environ 30 % en poids de la composition reac- 
tive. 

10 11. Composition de mousse hydrophile suivant Tune quelconque des revendications pr6c6dentes, caracteri- 
see en ce que I'agent mouillant est un agent tensio-actif non ionique choisi dans le groupe comprenant 
les copolymers blocs d'oxyde d'ethyiene et d'oxyde de propylene, les esters d'acides gras de sorbitane 
ethoxyies, les esters de glycerols, les esters de polyglycerol, les fluides de silicone et leurs melanges. 

1S 12. Composition de mousse hydrophile suivant Tune quelconque des revendications prec6dentes, caracteri- 
s6e en ce que I'agent mouillant est present £ raison d'environ 1 % £ environ 10 % en poids de la compo- 
sition reactive. 



20 



13. Composition de mousse hydrophile suivant I'une quelconque des revendications precede ntes, caract6ri- 
see en ce que le prepolymere, I'agent hydrophile et ('adjuvant sont presents dans la composition reactive 
de telle sorte que le rapport du prepolymere & I'agent hydrophile soit dans la gamme d'environ 20/1 a en- 
viron 20/10 et le rapport du prepolymere & ('adjuvant soit dans la gamme d'environ 20/2 £ environ 20/30. 



14. Composition de mousse hydrophile suivant I'une quelconque des revendications pr6cedentes, caracteri- 
s6e en ce que I'eau est de I'eau desionisee, de I'eau distiliee ou une solution saline normale. 

25 

15. Composition de mousse hydrophile suivant la revendication 14, caracteris6e en ce que le prepolymere 
est un pr6polym6re de polyether coiffe d'isocyanate ayant un poids d'equivalents d'isocyanate d'environ 
1 ,6 meq/g et un poids d'equivalents par groupe isocyanato d'environ 625, I'agent hydrophile est de I'ami- 
don-g-poly (sel mixte de sodium et d'aluminium d'acide 2-prop6namide-co-2-prop6noTque) f I'adjuvant 

30 comprend de la glycerine et I'agent mouillant est un membre choisi dans le groupe comprenant les copo- 

lymers blocs d'oxyde d'ethyiene et d'oxyde de propylene. 

16. Pansement pour blessure comprenant une composition de mousse hydrophile suivant I'une quelconque 
des revendications pr6c6dentes. 

35 

17. Pansement pour blessure comprenant une composition de mousse hydrophile comprenant le produit de 
reaction in situ 

(a) d'un prepolymere de polyether coiffe d'isocyanate ayant un poids d'equivalents d'isocyanate d'en- 
viron 0,5 meq/g & environ 3 meq/g; 
40 (b) d'un agent hydrophile pouvant absorber de I'eau et ayant une fixation d'eau d'au moins environ 50 

ml d'eau par gramme dudit agent, I'agent hydrophile comprenant une matiere hydrophile qui est choisie 
dans le groupe comprenant les copolymers greffes d'amidon de sels d'acrylates, les copolymers 
greffes d'amidon de sels d'acrylamide, les sels de polyacrylate et leurs melanges; 

(c) d'un adjuvant comprenant un alcool choisi dans le groupe comprenant I'ethanol, I'acool isopropyli- 
45 que, le propylene glycol, le polyethylene glycol, le polypropylene glycol, la glycerine, le 1,2,4-butane- 
triol, le trimethylolpropane, le pentaerythritol, le sorbitol et leurs melanges; 

(d) d'un agent mouillant comprenant un agent tensio-actif non ionique choisi dans le groupe comprenant 
les copolymers blocs d'oxyde d'ethyiene et d'oxyde de propylene, les esters d'acides gras de sorbi- 
tane ethoxyies, les esters de glycerols, les esters de polyglycerols, les fluides de silicone et leurs m6- 

50 langes; et 

(e) d'eau, 

la composition de mousse hydrophile transferant de fa$on liberable I'adjuvant de telle sorte que ladite 
composition de mousse puisse absorber un liquide externe et transferer de fagon etanche le liquide de 
preference vers au moins une partie de I'adjuvant de maniere £ ce que ledit adjuvant soit Iib6r6 de la 
55 composition de mousse en presence du liquide externe. 

18. Pansement pour blessure suivant la revendication 17, caracterise en ce que I'eau est de I'eau desionisee, 
de I'eau distiliee ou une solution saline normale. 
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19. Pansement pour blessure suivant Tune quelconque des revendications 16 & 18, caracterise en ce que 
I'agent hydrophile comprend un additif choisi dans le groupe comprenant la methylcellulose, la gomme 
de guar, la pectine, la gomme de sterculia, le chitosane, I'agar, la poudre de gomme arabique, la carra- 
g6nine, la gelatine et leurs melanges. 

5 

20. Pansement pour blessure suivant Tune quelconque des revendications 1 6 & 1 9, caracterise en ce que I'ad- 
juvant comprend au moins un agent th6rapeutique, un medicament ou un agent cosmetique. 

21. Pansement pour blessure suivant la revendication 20, caracterise en ce que Tadjuvant comprend un agent 
10 therapeutique choisi dans le groupe comprenant le Collasol 2400, la Croteine SPA, la Croteine CAA, le 

Cromoist HYA et I'acetate d'hydrocortisone. 

22. Pansement pour blessure suivant la revendication 20, caracterise en ce que Tadjuvant comprend un agent 
cosmetique choisi dans le groupe comprenant le complexe de collag6ne europ6en, les liposomes 
complexes de fixation, de I'huile de bain, une lotion pour mains, une cr£me pour peau, une lotion d'herbes 
et d'aloes et une pommade. . 



15 



20 



23. Pansement pour blessure suivant la revendication 17, caracterise en ce que le pr£polym&re de polyether 
coiffe d'isocyanate a un poids d'6quivalents d'isocyanate d'environ 1,6 meq/g et un poids d'equivalents 
par groupe isocyanate d'environ 625, I'agent hydrophile est de l'amidon-g-poly (sel mixte de sodium et 
d'aluminium d'acide 2-prop6namide-co-2-prop6noTque), I'adjuvant comprend de la glycerine et I'agent 
mouillant est choisi dans le groupe comprenant les copolymers blocs d'oxyde d'ethyiene et d'oxyde de 
propylene. 

24. Pansement pour blessure suivant la revendication 23, caracterise en ce que la pr6polym£re, I'agent hy- 
25 drophile et ('adjuvant sont presents dans la composition reactive de telle sorte que le rapport du pr6po- 

lym£re k I'agent hydrophile soit dans la gamme d'environ 20/1 k environ 20/1 0 et le rapport du pr£polym£re 
d I'adjuvant soit dans la gamme d'environ 20/2 & environ 20/30. 

25. Produit composite utilisable dans un pansement pour blessure comprenant un substrat, un adhesif m6- 
30 dicalement acceptable depose sur ledit substrat et une composition de mousse hydrophile suivant I'une 

quelconque des revendications 1 a 15, portee par I'adhesif. 

26. Procede de fabrication d'un produit composite utilisable dans un pansement pour blessure comprenant : 

la presence d'un substrat; 
55 ('application d'un adhesif medicalement acceptable sur le substrat; 

('application d'une composition reactive sur I'adhesif, la composition reactive comprenant un pre- 
polymgre de polyether coiffe d'isocyanate, un agent hydrophile pouvant absorber de I'eau, un adjuvant 
comprenant un acool choisi dans le groupe comprenant les monoalcools, les diols et les alcools polyato- 
miques solubles dans I'eau, un agent mouillant et de I'eau, I'agent hydrophile n'etant pas un polyoxye- 
40 thyiene polyol coiffe, et 

le durcissement de la composition reactive pendant qu'elle est en contact avec I'adhesif. 

27. Procede de fabrication d'un produit composite utilisable dans un pansement pour blessure comprenant : 

la presence d'un substrat, 
45 ('application d'un adhesif medicalement acceptable sur le substrat, 

('application d'une composition reactive sur I'adhesif, la composition reactive comprenant 

(a) un prepolymere de polyether coiffe d'isocyanate ayant un poids d'equivalents d'isocyanate d'envi- 
ron 0,5 meq/g d environ 3 meq/g; 

(b) un agent hydrophile pouvant absorber de I'eau et ayant une fixation de fluide d'au moins environ 
50 50 ml d'eau par gamme dudit agent, cet agent hydrophile comprenant une mature hydrophile choisie 

dans le groupe comprenant les copolymers greffes d'amidon de sels d'acrylates, les copolymers 
greffes d'amidon de sels d'acrylamide, les sels de polyacrylate et leurs melanges; 

(c) un adjuvant comprenantun alcool choisi dans le groupe comprenantl'ethanol, I'alcool isopropylique, 
le propylene glycol, le polyethylene glycol, le polypropylene glycol, la glycerine, le 1,2,4-butanetriol, le 

55 trimethylolpropane, le penta6rythritol, le sorbitol et leurs melanges; 

(d) un agent mouillant comprenant un agent tensio-acitf non ionique choisi dans le groupe comprenant 
les copolymers blocs d'oxyde d'ethyiene et d'oxyde de propylene, les esters d'acides gras de sorbi- 
tane ethoxyies, les esters de glycerols, les esters de polyglycerol, les fluides de silicone et leurs m6- 
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langes; et 
(e) de I'eau, 

le durcissement de la composition reactive pendant qu'elle est eri contact avec I'adh6sif pour former une 
composition de mousse qui est attache de fagon non Iib6rable d I'adhfesif, cette composition de mousse 
5 transferant de fagon Iib6rable I'adjuvant de telle sorte que ladite composition de mousse puisse absorber 

un liquide externe et transferer de fagon 6tanche tedit liquide de preference vers au moins une partie de 
('adjuvant de manure h ce que ledit adjuvant soit Iib6r6 de la composition de mousse en presence du li- 
quide externe. 
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